HE cichlid fishes of Lake Malawi occupy a wide variety of habitats and exhibit diverse behavioral adaptations. Ribbink et al.
(1983) published a survey of the rock-dwelling cichlids ("mbuna"), documented the distribution of many of the mbuna, and commented on their behavioral adaptations. Mbuna primarily inhabit the rocky shores and rock outcroppings of Lake Malawi; however, some representatives of this group occur over sand substrate or over the rock/sand interface. These species are Pseudotropheus elegans Trewavas, P. livingstonii (Boulenger), and P. lanisticola Burgess. The purpose of this paper is to describe a new species that superficially resembles P. lanisticola and P. livingstonii, and inhabits the rock/sand interface. (Fig. 1) ; teeth on jaws in three rows (premaxilla of one paratype had two rows); most teeth in outer rows bicuspid, those in inner rows tricuspid; 15 teeth in outer row of left lower jaw of holotype, 12-17 in paratypes. Pectoral fins with 13 rays in holotype and 12 paratypes, 14 rays in 11 paratypes; anal fin with three spines and seven rays in holotype and 21 paratypes, three spines and eight rays in remaining paratypes; caudal fin emarginate (Fig. 1) . Vertebrae of ho- (Table 1) . Seventeen specimens, including holotype, with six scale rows on cheek, remaining paratypes with five. Gill rakers simple, first gill arch with 8-11 on ceratobranchial, 2-3 on epibranchial, one between epibranchial and ceratobranchial.
Sheared PCA of the three species demonstrated that there was no overlap among species when the sheared second principal component was plotted against the sheared third principal component (Fig. 2) hosts. That elongate parasites are being removed is supported by my observation that one P. pursus spent approx. 10 min attempting to remove a tag that I had inserted into the dorsal area of an individual of L. cf. lituris, as part of another study. French (1980) reported that sunfish cleaners (Centrarchidae) attempted to clean the point at which an identification tag was attached to a host. Stomach analysis indicated that P. pursus feeds predominately on periphyton. Scales of other cichlids were found in the stomachs ofP. pursus; however, it is thought that these were taken as part of the cleaning behavior rather than fed upon directly. In all cases observed, the host fish positioned itself as described above, and permitted P. pursus to clean it. At no time did I observe any direct attacks on the scales or fins by P. pursus, as observed with known cichlid lepidiophages that inhabit Lake Malawi (i.e., Corematodos shiranus Boulenger, Docimodos evelynae Eccles and Lewis, Genyochromis mento Trewavas). Furthermore, the host fish did not flee from P. pursus once cleaning commenced. Observations by Ribbink (1984) and me clearly indicate that fishes that are victims of attacts by lepidiophages flee immediately after an attack.
Pseudotropheus pursus is reproductively active during the spring of the year. Two females, which were collected on 18 March 1989, had 31 and 26 ripe eggs in their right ovaries; the left ovaries were reduced and contained three and five eggs. I observed a single spawning act over a sand substrate in April 1989; a single male was observed courting a female; there was no observable sand structure similar to those reported for many of the sand-dwelling cichlids (McKaye et al., 1990) , and the male moved away after spawning with a single female. The lack of a breeding arena occupied by several males may have been because the height of the breeding season was over. Pseudotropheus pursus is distinguished from P. lanisticola by having a greater number of scale rows on the cheek (5-6 vs 4) and more teeth in the outer row of the lowerjaw (12-17 vs 8-11). A comparison of P. pursus with the holotype of P. livingstonii shows that P. pursus has fewer teeth rows on the lower jaw and premaxilla (3 vs 5) and a greater number of scale rows on the cheek (5-6 vs 4).
It should be noted that Ribbink et al. (1983) considered P. lanisticola to be conspecific with P. livingstonii; however, the data depicted in Figure 2 show that there is a complete separation between these two species based on shape analysis. These data are based solely on the type material, and a more detailed analysis of these two species must be completed before the question of conspecificity of these two forms can be resolved.
Although cleaning behavior is relatively common among marine fishes, it is rare in freshwater environs. Losey (1987) reviewed cleaning symbioses in aquatic environments. Witte and Witte-Maas (1981) described two haplochromine cleanerfishes from Lake Victoria that fed on carplice and leeches attached to smoothskinned fishes. French (1980) observed cleaning behavior in sunfish hybrids (Centrarchidae) under laboratory conditions. Cleaning has been reported by the centrarchids Lepomis macrochirus Rafinesque and Micropterus salmoides (Lacep'de) (Sulak, 1975; Powell, 1984) . Cleaning behavior was reported for Pimephales notatus (Cyprinidae), L. macrochirus, Lepomis cyanellus, and Pomoxis anularis (Centrarchidae) based on gut contents and behavioral observations (Spall, 1970) . Abel (1971) described facultative cleaning symbioses for several European freshwater fishes.
In Lake Malawi, cleaning behavior of D. evelynae was reported by Ribbink (1984). Docimodus evelynae is a lepidiophage and, as noted by Ribbink (1984), passes through several feeding phases: 1) feeding on fungi from other fishes; 2) feeding on plankton, insects, and periphyton; and 3) feeding on scales, fins, and skin of other fishes. Ribbink and Lewis (1982) described Melanochromis crabro (Cichlidae) from Lake Malawi, which fed on: 1) Argulus africanus, a branchiuran parasite that occurs predominantly on siluroid catfishes (Fryer, 1956) ; and 2) on eggs of Bagrus meridionalis Giinther (Bagridae). Itzkowitz (1979) noted that facultative cleanerfishes do not depend exclusively on ectoparasites for nutrition, and are usually carnivores.
As stated previously, P. pursus feeds predominately on periphyton. Sulak (1975) hypothesized that sunfish cleaning behavior may have developed as an adaptation of their benthic feeding mode. Hobson (1971) hypothesized that several marine benthic feeders were behaviorally and morphologically "preadapted" to clean. Thus, the opportunistic, faculative, cleaning behavior observed in P. pursus may have developed as an extension of their benthic grazing of periphyton.
